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T. 

S -> U 3 >«*^ 6 tt -5 * f A -> ^ <t . j| -> U a > fit 
a^Iv'J^ KlW>Sfc*$*- Mi&ttSMO 

#^^s^_h(r. sBio*»a->U3>ii. sa^ntm 
stfis 2 «^*ss-> U3>i^; ©lean. mjteig 

a>±gB««£ffi*jj£-r*>xg <t . 

Htfte±g|5«fii±ffirox -y > h y ntetiLM&Vii < 

Btrts+ -v n=y 9 Bfom ®? x ? n ? - > zstsmm iz& 
mis VIM h'i&VKMdMI/. WB«we/^ 
->z>ytry- ni»sE(iwi:y- 

Slit, 30 

■r h*«i&rxsBi©*teft->'j3>it*xy5 : ->yr-5x 

Si. 

& £ JfcJBfc T 5 fc * <D v X 57 A ^ - > £ Jgjsfc T -5 X S <h . 
[0 0 0 1] 

mysmzmi*, mz. *t^y^i^i:Mosh7>v 

[0 0 0 2] 



2 

3 1 8 6 7 3m±WZB5.ffi£tltzbV>&$>Z>. Z\(D&m 

fcK&tfy- h»fl:Bt£»BriEL. Si? 1 'J3> 
JlSritWUT. C©^i©^«fft->'jn>B±i:*«l6 

l. z t>iz®mmmm±{zm 2 (d 
lt. wi&,±BW&m&tf-z-(owm&ffiz>m 1 co ?^ 

Lfc«. MOS h^>->'^^«3y-h«a«i:<taa8»JC 
f^WVXy-teSr^j&U mifESiU U a >Jf 

i&JS^'J+M' h'it*l7f>?'LT, ^yU3 
yiiily'Jt-f KJSiWSJiflixga^fc-sy- 
li. 'J n >Jf »1HIS:£>*-> U a >gKk^<£>S 

mt&mmfr ZfcZ>3-*r/*>"? t£Bf$.-?Z>£olzUT^ 

[0 0 0 3] ^LT. LDD«jg*JKricr*fc*©LD 

SABtwvxi'iLT. T^y-^c7'nmz^m.^w:m 

lStfflh7>yX^TRS«t5J:9l;)it:Tl^. 
[0 0 0 4] 

Ltz^-V/^ is? C CDXgB^S&tf h ^ > v=X ^ T R CO V 

;US:»)«r*«^JCtt. WAtf. ifcWXSTfT?,, 
ft*.. <%\ H4{c^-Tcfc5(c. ->>Ja>S^l±lc. # 

&a -> u a >gta> btssE $ n*ffitt» r t . a -> u 

Miy'JnyfiiSy'J t»-f h* B <h W jfi^ f> 
h«^Sr^-r-5 h7>y7^TR<!:«?tl 
TV»*fcO<fr*(l:. s-r. BtfieS^R. +r/1->^ 
C. XtXh5>i?^^TR*dtfia*(CJB|Bl*»Hl2 1 
^rff^fiEL. ^Jx.tt'CMP (Chemical Mechanical Polish 

ing ) m&ft-DT-tm&n&w-mt-rz 14 

(a) ) „ BF B I J*6^2 l©±l:i/yXHl$ 

B&LL. :®l/y'X M^/^-y^y^LT, 

(04 (b) ) . 



(3) 



*#gfj 2000-357773 



3 

[0 0 0 5] -7X^/1^- > 2 2 <fc L 

TPJAtfK^-f x-y^>i7'^fi : oT. fgfgH&i&IBI 2 1 £ 

(1214 (c) / ; inicivt; 'x.'S2«lfil>H^3>3'i7 

U-2 4 J&^SJc^nS. 
[0 0 0 6] Z\<D£g. mmffl!&mm2 1 ZJL-y^y 

tt±gemil7^fT^te^TLS-5pT^tt7i5$»^)o #{C, 
V— X • K U-f >^6£SB^»>£$n;fc->'J 3 >g& 1 
co±ffi^<E>@P^#^2 1 W±ffi*T-»jg$« > ±«* 
«7 0±B6*t£JlflnfftlftlR2 1 CDXffiSTCDiii^lctt:^ 
Ti£K. ±M>nMm<0^>5> 9 h*-;U2 3SI/h7> 
^X^fflron>^^ N^-;i/2 4€r|W)ffi!fiCX-y5 1 >^-r 
•St. x-y5 L >yiCiO^B£$n-g>[H]^(±, ST. XSB 
1S7 iCilT-S^*. 3>5'^ h*-JU2 4 £ffi*>5rr<5;t 
J6iC$ b(C^LTX-y^>^*^*fft)n-5feii<). ^0>C7) 

jg^tt^** fc <t lt fc±gumffi 7 aw,£ o mnx l s 
[0007] -zz-v. z\<d&w\z. ±te^w*«^w 

[0 0 0 8] 

U il§KJilWI6»IK*¥fift;Lfc«. IggSJIfflil&ftlKlc 

X v ^- > ^0>a«Jt*<* £ t> X ^ > y X h y nWk & B 
f&t2>£.o\ZVtzZ\£*:%fWl£[sT^2>* 

[0009] zwrnmrni k«*389iti±, *^a->* 
&m<D±m\z. )iwie»ffli<t©x-y^>y©a«jtA^ 

tl>l7f>^(-y/WMSn5. fLT. CCD 

^mtom&mmzm&*?iotztb<»u>i? >; h*-;M? 

[0 0 10] ClcDifcer. ^■v/1->5'0±gBma^»D > 



4 

7>:xX*©^*lE#>ta8®^a>IJ>*£7 h*-;KDH 
Z.i\*>Ziy-5>>7 h*— )\<%3ly3->iflZ& 0ffl9$\ZJ&J$. 

u -irr'/;v i'coii&S&'xc:^ >• - ; 
ftfftK^'t^j^WMICjtL. -75. ^FSs&^&fftfig 

^^7c*!)«ai^LTXy^>^S:ff 3d <»:(:/«£ -5. L*>L 
+^/i->^co±8B«S<D±eicH. x-y?>y 

m n ifi x y 5 1 > f £ n -5 d l m m m 2 n -5 . 
[0011] *§£wv>m&m2izmz>¥mfc : mm 

£1 -> U n £ * /I > * <t . yij3>l 

Bli^k^'jim Ki*b/i^y- hti^ft^Mo 

&mmz* J rrt~>?Ml8.me>-?X2/*# — >&M&L-?Z> 
Ig <k . hSIE^ y /1 > ^ J&SJcfflCOV 7. ^*/N° ^ - > Sr^-tr 

®»B)tfflCOVX^/-«^->Sa ; 'HUiax-y^>yx h-yA- 
J&!&mmzx.y =f-y if 7, h yrttetftmo TX^/t^— > 
*»JsST*xe<!:, Hute+-v/^>^. y-h««&^x 

$l7f>migt. HtTBEMOS h^>xX^C75^ 

fcftW77J/^->*»*t5Ifit. HfffESE^^ 
^BJt-T-57t«6«VXi7>'t^->Sr- : 7Xi7i:LTBtrieBra 

40 [0 0 12] d©W*3B2l;«*5EWCtt. 

r\9 - > x > 4f s nr * -v n -> ^ ±8B«ffia« j^re $ ti 

IC + -V / ty ^ ff^fSffl CO V X i7 - > T&s^fiE $ n ^> A>\ 
CCDTX^/I^ — >fi. ±a^1SCO±ffiCO. X-y^>^ 
X h-yMJgBK®«*KS<M«cH^B)t^n«). CCOTXi7 

/t ^ - > ^-c $ ^ ic^s -> u -it-f h* i^s vwtMmifl 

50 (SSS^IC7-*-h«S^B£fflCOVX^/N°^->7i5^^ 
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[0013] ^11, + 

[0 0 14] fit, MOS h^>vX^<Z)^F*E«il£* 
MOS YvZ/VT, 37(7) ^F$$^ffi»®JS-\coiB^ 

Z3>3?^ H*— ;U£»j£t"*ifc»OXu/^>y£fT 

SbTl>^tifc*»l*LTX^^>y*fT3 C<ht3A 
/1<tLTfPffl*r*^6, ^^LTX^^>y^rfT^ Z £ 

tCctoT±BB«a^xy^>i/$n^>c:<h**iHii8*n s° 

[0 0 16] 

WTZ> 0 mi (a) iC^-tck^lC, y'j3>Ml^S 
fix#R<Z>«J5fc««AR &tf*^S/*C<0«l«««Ac 
— JUKlfeflS»2£»J5£U MOSh7>y7^T 

R<o»j5Efia«ATRtcKff 2 5 o [A] gffioy- h^ft 

H3&&AU 7>r— ;l/K»fb«2SO:y-hRft«3 
©±IC, «j3L««ffiCVD}*JCcfcoTI«W3 0 0 0 

U ZO&&gkisVzi>m4\Z^1&V!iiiLTV>&%.te 

^TRoy- httaTR-GSrWjac-rsAjavu-y-^ k 

[0 0 17] ^(C, &{tHH^*T, *«ftS/»JZ3>M 
4©SISJSi8<tLT, ®iJ¥4 5 0 [A] SJScZ)§fi« 
«5^Mt5. 5 tt* CVDfflct 
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*g 0 B B >"J H>gg6 ^^i#3 0 0 0 [A] S/SJgjjJcU U 

[0 0 18] &\Z. *^v*C<0±B5tt«<fc&<5'*# 
*i&fiS'U:3>IK6£X-/3 1 >yLjtt£. dCO h 

i7#»«sns (hi (b) ) o &\z. mtnmm.* 

T\ 0 1 (b) \Z^£o\Z. ±.fflmM7 (D3Zyi/M7 

O2 157s 4 . 5(1 /m i n] &^H2 #X 8 
[l/min] ^6S§I^48 0 0 IX] IcLifc 

0 0 [A] 8*(Z)»ft«*«»flcSn-&J:5»cfir-5. & 

fl5iy"j3>Ste±l;Ilf5 0-2 0 0 [A] a 
«o*fbK**««Sn^ cfc-5 tc&BHfcfcfT? - <brt*«F * 

[0 0 19] ^CDcfc^^^ftT^^fb^rff^ -<h(Cck 
0, ^B 3 B'>Un>^4C7)_b(3, 8HJ¥3 0 0-1000 

CA) afleo»ft«i**»«*n*. ^©nftBtfttt, ±35 
mmmmimsiz±crzJzy^>?iz££¥*-is&wM 

a 7 R^*«sa > >jn>i4 TbIt u - ^ t)m±T z> z t 

m\z\z&r>, &tfi#R£ZL2>&igikzs*)a>&4Ji<D® 
a^i^lK5C0X^^>^{-J:-5^^ — it&mVLiZit* £ 

[0 0 2 0] 0 1 (c) (C^T^^iC, iWIBIKttt 

7X*7CVDffiT\ S i H 4 tNz OiHe <h$rV-X 

^(hLx, ^iP7oo [A] aj^co^aswisih^ 
(si on) 9&mf&?z>o ^©ittg*tK±i9«, 

COfeWT'fe^T, S i ON*(D»3gOi:SSINi7K*H 

m&T2>z£tf*im-c$>?)* zn^mtfrm. ?ss«as 

SiH4^54 (seem) , N2 Ort* 5 9 
[seem]. He ^3 0 0 0 (seem) (7)f»i^T?g 
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ifc« 9 :M^B}/T?li2. 5 0, ffij 

St^l&teO. 3 5TW. 

[A] ajs^cAPSfbiR (wz&fn#R&m&L*tz>m 

*/^**fiKffl«Ac (B**/V>*C 

-> 1 1 aSMtS (01 (d) ) o CCDUvX h/^ 
*->l 1 all ^-v/^^^Ct^^SB^ilOl^TH 
0 1 (d) t:^tJ:9i;, i7f>^h^/^g« 
£B£ < ±««« 7 a)±ffiXtf*<o«ffiSBl 3 «fc -5 fcfe* 

±B8S«7©±^fc:jgj5J:-rs±»*ffi7fflcozi>^^ h 

[0 0 2 2] fit, :©UyXh/^->lla^7 
**£LTCAPRft:Bi 1 0, «*K*tl»ifc«9, mt 

UyXh/^->l la»S« (0 1 
(e) ) o :©7X^/^->12H aiitfitt* 

vX^ch^O, 0 1 (e) {I^-Tcfc^{c±^fl:ffi7±® 

MAc CO^TiTWCAPSIbil 0, «S«K»B&jfc 
jgi9&tf&{tJg|8 *OIgT#Iy'Jt)- 
-f KBl£LT<a*>^X^>^UlM KI1 3£*8J1 L 
Tzm&lZ. ±»t!7 iT»««(!:&5*«ft>' , J3> 
l4^y3-hLTl^9/:^ cn*:Ie]iB-r £>>c#> 

no, mmKmto±m9&zfmfcm8&&'?j:oizi, 

[0 0 2 3] W:, TX^A^->12mMfay 40 
'J3>i4±l:, if2 0 0 0 CA] gg^y^f 
>->»JtM KJSil 3«*jmS/>J*>f F<fcLT»J56U C 
<£^>^X^>->U1M Kttl 3cD±tc, §IJ¥3 0 0 

CA] SJg(7)^«JS^Kifc^l 4^mifB#i«S#+Kit^ 
9£W«KLT*)5S-r*. CCB^H^ItlBjfcfflil 4<D± 

\z. ^2000 [A] m&ncAPmitm mizf- 

hliTR-G^MnB^Xy^f^y'Jny^ 
itm 1 5£«l*JiTEOS (fhyXh^yyyy) 
<D&ftffi\Z£.0Bf&-rZ> (B2 (a) ) . 
[0 0 2 4] l/y7hll (0 2 50 
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(b) ) , cntcttLT^* hU V4/5:7-f IHfcfri 
CchflcfcD, MOSh7yyX^TR^y-hfliTR 

*StrtftK±6&fHI 7 ©i^;^fBa y ■iR0ac!l U > X |- 
/1*->1 6 aSlgfitn (02(c)). fit, C 
<0U-v?X h/N°^->l 6 a^7X^7(hLTCAPK« 

1 5&Ztmmfctt®j±mi 4i&X7f>y , l, Iyf> 

h siiMi0Tx^/^-> i 7 

«:»J5fcL&lft, l/yXhW->16a^£n (0 

2 (d) ) . «IEX7f >^h7^fflOV7 
^A'^-Xl 02 (d) d^T^ic:, HflfBx>y^> 

->1 2 tca«tofc77>^«l:(c»JEfiSns. 
[0 0 2 5 ] VX^/N°^-> 1 7 ^TXytlT 

>y*snt7x*/^-> i 2 ^atm-r 

* — > 1 2*<77?tLT^L 7Xy/^->12 
Rtfl 7 ^X^lT^ B B By'jD>l4^X^> 
^2*1-5 (02 (e) ) o 
[0 0 2 6] dCD<h^\ H^>> ? X^»Sc««AtrT 

gIyUa>l4, ^>^X^>i/'Jlt-r KBtl 3, &S 
iJ5lfKihil4WCAPi<til 5^7>«Ji#lifi£fc 

ccowneiign fifistftsnfcMos h^>> ? x 

^TR^-hiSTR-Gt&^o »tnH*»E!t 
»«Ar Ttt, vx^/^-> l 2(7)gB^{i, 
»J3>»4, »ft«8a^«RWI»±«t9X«CAP 

Sfc, JrVrtzs*MJ&mi£Az Ttt, 7XyA 
1 2<0«#tt, ^lyU3>l4, &jft(fiftlH 
5. ±3fi7, gKfbK8. **K*tl»ifcBt9., CAP 
KftfiilO, <7)fflB«ifi£:fc:0, 4 1 ife 12 > 

7f>^h7/tll8, MMMI14WCA 

[0 0 2 7 ] fc\Z. £«*Ar , Ac . ATR(C, T E O 
S(Z)»»»«JC«k*«ffiCVDffi*lCj:oT, LDDfg 

3>S«l±{C»l«{tlR«:»rit-r* (02 (a) ) o 

[0 0 2 8] -tLT, y-MffiTR-GRtf^ Kr> 
*-JH 9^^7;^<hLTT^5 : -^ySi^(I^F^^^ffi: 

T£o fSlSR, +t^y^CWMOSh7>y 

X^TR*ffi-5«t"5tc, £®*£Ar , Ac. AtrI:\ fl*J 
Atf C VDffitCcfc 0 B P S GiS»SLTHW«»R 2 
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(03 (a) ) . 

[0 0 2 9] C<D±lZ. l/y7hKMl (El 3 
(b) ; , vz>^LT, * -rA •> ^ C <& 

OS h7>vX?TR(?)V-^ • KH >|g«l;:SESi* 

?->2 2*mf&-?Z> (03 (c) ) o fit, rcov 

#JAtfC4 Fs . C H F 3 , N2 . CO, Ar^£ffll> 

>^#xim, nmftMHR2 i <hmrfa^>^x^>'>u 

[0 0 3 0] Cin(CJ:0, ±^m^7-\C0=l>^^ 

(SB^SS) 2 3M'MOSh7>yX^TR^D 
>^N*-;U (Eftft) 2 4**»JBfiSnS (0 3 

(d) ) o CKBtfr. X^>^lC<£rK Blfl*&ftSt2 
l**Xyy->yS*l, tf^>^^7h^-^2 3^t 

9afcii-r^o fit, mtt^n^zccomtmi 9 

a (tMNIffi«K2 1 t(DX^5 L >^^JX(3*f-r^S*? 
It, X«JS6«SftH»jfcK 1 4 i:SFp1«ei»K2 1 t(Dly 

7f>^tl5c ^<7)B#^Ttin>^^ N*— )V2 4te 
i/fy'J =1 >mm 1 ±tcj^Tl>&^S«ttLTX* 
^>if^nt>tl^t. Z2>#{7 h-fc— )V2 3-C[Z£Z>iZ 

[0 0 3 1 ] L^Ltt**6, HUffiX-y5 1 >^^X^*fT 

i&^Tztb. ^>^X7 L >-> , Jit-f KBl 3(1 x>y^> 

h*-JW2 3 rt*^ >^Xf>y'J Kil 3(1 
mLfzWz, zy>$>? h*-JU2 4S»«TSfc»«c« 

iUTX7f>m^Tt) t -has«ai7^x^^>i/ 

[0 0 3 2 ]*#(C, n>^^7 H*-;U2 3 £2 4ttfli 
^<&Xy^>^?-^#jSJSK2§a*&£jfc#, &'PmiRUc 
^i^fctLTt), IIIRM&lMt2 1 6ffStt^fc«t)J 
Kt^— ;u 2 3<^x»y5 1 >^iltyc^(i7^^)^\ 
*>£fX^> v'Jlt-Y KJKl Zifi^j^->{f7s by /it 

[0 0 3 3] S/:, h^>^X37TROy- 

hmm&mj&?%rz&{zmmLtz*>?XT>is*)^ 
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t^y^XTyy'J^Kin^ffllv :tl^X 7 f 

BJLfc^, W^.tfT i S iv Srffll^dchfcpjgg-e* 

[0 0 3 4] £fz. ±mmffi<DWmAZ£>^Tte. y'J^ 
>Ifil±i- }SfitR> ^tAy^CM'hyyyX^ 

fc, *t/V>^Ct h^>> f X^TR(Cffit>"r, 
[0 0 3 5] Sfc, ±E3IJfi©»!BJC*lriTtt. ^^JS: 

M$j±m9(D±\z. cAPSftii o&mmLfzm&iz 

O^TffiMLfc^ MlfcCAPiftlgl 0£I£tf£ 

am±m 9 s« i 4 &mffzm&iz-Di^Tmwistz&. 
[0036] WECAPKft«i oaixmc*i«s»fi» 

[0 0 3 7 ] 

o)mmvkmcD±.iz. j^v^>?x^y/^m&Mj&Tz><*: 

30 m^^rz^<Dm^Rzsm(Dm^izm^T^rz^<Dm^ 
&*w\m\zmfctz>&o \z Lfzm&x t>, /\° -> ^ co 

^fflcogB«K*^T^fc*c^x^5 1 >i? r S:fT-5 C <hlc 
^@LTBulB±^mffi^ 5 X^^>^$n^Clch^:{HljeT 
Z>Z\£&X^Z>* 

[0038] &tz. m^m2\z&%*mfcgim:(Dm&j5 

mz£tl&* MOS b7>is7>fr<Dtf— hmtM&ffifo-t 
40 6> MOS h7>yX^^tM^l:iP«i$M 
tCt>^MftJ£»M«^<Dffi«KS:^T^fc»WX^^ 

so [0 1] #58Wlc*5W**»*«6B<oaHiBxa«)— «t 



(7) 



43$) 2 0 0 0 - 3 5 7 7 7 3 
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[02] mi (DmjBxmomz&m-rmffim-v&z. 
cum H2©«^ig<Btt*sa-r*HBBi-e**. 
tH4] sd*«#i»flca6Ba)«jaxeo-ffl**-r»riii 

1 ->»jn>g« 

2 7<f-»Kftfl:lt 

3 y- h£fl:K 

5 gsteftig 

6 &ttgkisV3>m 

7 ±^mm 
8 

[01 ] 
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* 9 MflgK^KihSI 
1 0 CAP&fbBli 
1 1 a > 

: 2 vx; '\>'--> 

13 ^>^x^>->uit-r KK 

1 4 ^^SMKih^ 
1 5 CAPggffcigi 

1 6 hm 

16a l/y7 b/^ — > 
10 17 -?7s2rt& — > 

1 8 X^>^/X h^/\° 

1 9 im K^*-;u 
2 i mmmmm 

2 3. 2 4 n>^£ h*— )V 
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